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Abstract— The heart rate is one of the significant physiological 
parameters of the human cardiovascular system. Heart rate is 
the number of times the heart beats per minute. Heart rate data 
reflects various physiological states such as biological workload, 
stress at work and concentration on tasks, drowsiness and the 
active state of the autonomic nervous system. Human cardiac 
dynamics are driven by the complex nonlinear interactions of 
two competing forces: sympathetic regulation increases and 
parasympathetic regulation decreases the heart rate. Thus, 
monitoring of heart rate plays a significant role in providing the 
status of cardiovascular system and clinically correlated 
information to medical professionals. Heart rate measurement is 
also regarded as an essential parameter in patient care 
monitoring system. 
Heart rate can be measured either by the ECG waveform or 
by sensing the pulse - the rhythmic expansion and contraction of 
an artery as blood is forced through it by the regular 
contractions of the heart. The pulse can be felt from those areas 
where the artery is close to the skin. This paper highlights on the 
design of a microcontroller (PIC series) based heart rate counter 
that is able to capture the pulse from finger tip by sensing the 
change in blood volume. The heart rates of fifteen healthy 
normal subjects (students of age 21-22 yrs.) both in relaxed and 
excited states were measured using the designed device and a 
standard heart rate measuring device. The outputs of the 
measured device were satisfactory. Also, the designed device, 
being noninvasive one, can easily find its place in health care 
monitoring system. 
Keywords— Introduction, Infrared Led, Microcontroller, Timer 
556, Project Concept, Importance of HRM, Advantages, 
Conclusion. 
INTRODUCTION 
In this modern generation of 21
st
 Century, peopleall over 
the globe aren’t worried about their health. People nowadays 
suffer from many problems related to their heart, which can 
cause a heart stroke and some people may also suffer from 
breathing problems such as asthma, chronic diseases, etc. So, 
we have developed a complex, time saving device which we 
have named as Heart Rate Monitor. This device is important 
for people who suffer from problems related to heart and lungs   
The aim of this project is to provide people who are suffering 
from the above mentioned problems just by using a small 
sized, low cost device which can be afforded by poor people. 
Modern  heart  rate  monitors  usually  comprise  two 
elements: A IR-LED  Transmitter and a Photodiode receiver. 
There are different types of Heart Rate Monitor. 
 In early plastic straps,for in-built clothes heart rate monitor, 
water or liquid was required to get good performance. Later 
units have used conductive smart fabric with built-in 
microprocessors which analyse the EKG signal to determine 
heart-rate.                                                                            
Strapless heart rate monitors now allow the user to just touch 
two sensors on a wristwatch display for a few seconds to view 
their heart rate. These are popular for their comfort and ease of 
use though they don't give as much detail as monitors which 
use a chest strap.More advanced models will offer 
measurements of heart rate variability, activity, and breathing 
rate to assess parameters relating to a subject's fitness. Sensor 
fusion algorithms allow these monitors to detect core 
temperature and dehydration. Another style of heart rate 
monitor replaces the plastic around-the-chest strap with fabric 
sensors - the most common of these is a sports bra for women 
which includes sensors in the fabric.  
 
  In old versions, when a heart beat is detected a radio signal is 
transmitted, which the receiver uses to determine the current 
heart rate. This signal can be a simple radio pulse or a unique 
coded signal from the chest strap (such as Bluetooth, ANT, or 
other low-power radio link); the latter prevents one user's 
receiver from using signals from other nearby transmitters 
(known as cross-talk interference).Figure 1 shows us the 
Fabric Heart Rate Monitor which monitors the heart rate of a 
human. It uses electrodes which are simply inserted in the 
fabric using the VLSI technique.  
 
I. HISTORY 
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Early models consisted of a monitoring box with a set of 
electrode leads which were attached to the chest. The first 
wireless EKG heart rate monitor was invented in 1977 as a 
training aid for the Finnish National Cross Country Ski team 
and as 'intensity training'  became a popular concept in athletic 
circles in the mid-80s, retail sales of wireless personal heart 
monitors started from 1983. 
 
II. COMPONENTS 
A. Infrared  LED 
An IR LED, also known as IR transmitter, is a special 
purpose LED that transmits infrared rays in the range of 760 
nm wavelength. Such LEDs are usually made of gallium 
arsenide or aluminium gallium arsenide. They, along with IR 
receivers, are commonly used as sensors,but we are using a 
simple photodiode receiver instead of IR-Reciever.  The 
appearance is same as a common LED. Since the            
human eye cannot see the infrared radiations, it is not 
possible for a person to identify whether the IR LED is 
working or not, unlike a common LED. To overcome this 
problem, the camera on a cellphone can be used. The can 
show us the IR rays being emanated from the IR LED in a 
circuit. 
 
  
B.    Photo Diode 
Photodiode is a semiconductor device that 
converts light into current. The current is generated when 
photons are absorbed in the photodiode. A small amount of 
current is also produced when no light is present. Photodiodes 
may contain optical filters, built-in lenses, and may have large 
or small surface areas. Photodiodes usually have a slower 
response time as its surface area increases. The common, 
traditional solar cell used to generate electric solar power is a 
large area photodiode. 
 
C.  Microcontroller 
   A microcontroller (sometimes abbreviated µC or MCU) is a 
small computer on a single integrated circuit containing a 
processor core, memory, and programmable input/output 
peripherals. Program memory in the form of NOR flash or 
OTP ROM is also often included on chip, as well as a typically 
small amount of RAM. 
Figure shows pin diagram of PIC16C8X Microcontroller. 
1.  
 
D.  Timer IC 
 
    Figure  shows us pin diagram of IC556. The IC555 is an 
integrated circuit (chip) implementing a variety of timer and 
multivibrator applications. The IC was designed and invented 
by Hans R. Camenzind. It was designed in 1970 and 
introduced in 1971 by Signetics (lateracquired by Philips). The 
original name was the SE555/NE555 and was called "The IC 
Time Machine". It is still in wide use, thanks to its ease of use, 
low price and good stability. As of 2003, 1 billion units are 
manufactured every year. The 556 is the dual version of the 
chip. 
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III. EASE OF USE 
      When the finger is placed at Input part of the PCB board 
i.e. 2 LEDs. One LED will transmit an infrared beam through 
the finger to the blood & reflect to the other LED. This small 
basic process will just give us the BPM. After the BPM is 
displayed we can clear the stored value & reuse this circuit for 
another BPM test. This is helpful in our day to day life for 
person with heart related problems or even persons with 
physique attitude. Heart rate is a very vital health parameter 
that is directly related to the soundness of the human  
 
cardiovascular system. Figure shows the prototype of Heart 
Rate Monitor This project describes a technique of measuring 
the heart through fingertip using a PIC microcontroller. While 
the heart is beating, it is actually pumping blood throughout 
the body, and that makes the blood volume inside the finger 
artery to change too. This fluctuation of blood can be detected 
through an optical sensing mechanism placed around the 
fingertip. The signal can be amplified further for the 
microcontroller to count the rate of fluctuation, which is 
actually the heart rate. 
IV. IMPORTANCE 
    The need of this project is a medical purpose with the help 
of the electronic field. This project is helpful for scanning the 
heart rate of your body at your own place and no need for 
running to clinic for doctor’s help. This project comes in 
handy to anyone with a BP (Blood Pressure), Asthma& many 
other heart problems. It is the most helping hand for a person’s 
health problems. Direct measurement of heart rate during 
exercise is a powerful tool for maximizing your training. 
Using a heart rate monitor makes it possible to train at your 
ideal pace and intensity, boosting your training benefits.                                                
V. PROJECT CONCEPT 
   Heart rate is a very vital health parameter that is directly 
related to the soundness of the human cardiovascular system.  
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
Figure shows working principle of Infrared Transmitter and 
Photodiode Reciever. This project describes a technique of 
measuring the heart rate through a fingertip using a PIC 
microcontroller. The sensor consists of an infrared light-
emitting-diode (IR LED) and a photo diode, placed side by 
side, and the fingertip is placed sensor assembly. The IR LED 
transmits an infrared light into the fingertip, a part of which is 
reflected back from the blood inside the finger arteries. The 
photo diode senses the portion of the light that is reflected 
back. The intensity of reflected light depends upon the blood 
volume inside the fingertip. So, each heart beat slightly alters 
the amount of reflected infrared light that can be detected by 
the photodiode. The pulses can be later counted by the 
microcontroller to determine the heart rate. Figure 9 shows our 
finalized project which is also showing the reading of the 
person. While the power is turned on, the display at first 
shows three zeroes for few seconds. When the zeroes go off, 
the finger tip is placed on the sensor assembly. Now, the start / 
set button is pressed and the subject would wait for 15 seconds 
and should keep his/her finger stabilized in that interval as 
much as possible. The LED blinking indicates the heart beat is 
being fed to the microcontroller, and after 15 sec, the result 
will be displayed. Several such readings can be also obtained. 
The result is so accurate because of the use of Infrared Led 
and the photodiode receiver. 
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VI. FUTURE MODIFICATIONS 
1.Room temperature sensor is to be added along with the 
Heart Rate Monitor. 
2.Also Time period between two successive pulses(Beats) can 
be know, if the circuit is modified. 
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